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ROBOT CLEANER 

Field of the Invention 

The present invention relates to a robot cleaner, and more particularly, to a robot cleaner 
having an adjustable brush which is automatically adjusted in height in accordance with the 
5 condition of a surface to be cleaned to maintain a predetermined constant distance between the 
brush and the surface to be cleaned. 

BACKGROUND 

As generally known, a robot cleaner automatically runs along the floor surface of a room 
10 and cleans the area by drawing in dust and dirt from the floor surface. 

FIGs. 1 and 2 show one example of such a robot cleaner, which will be briefly described 

below. 

FIG. 1 is a perspective view illustrating a conventional robot cleaner from which a cover 
is separated, and FIG. 2 is a bottom view illustrating FIG. 1 from a bottom side. The reference 
15 numeral 10 denotes a robot cleaner body, 20 is a dust suction portion, 30 is a suction opening, 40 
is a sensor portion, 50 is a control portion and 60 is a battery. 

As shown, there are a plurality of driving wheels 11,12 disposed at both sides of the 
robot cleaner body 10 for the running of the robot cleaner. The robot cleaner body 10 is 
substantially a circular plate, with a substantially hemi-spherical cover attached thereto. The 
20 cover is omitted in the drawing. 

The dust suction portion 20 functions to draw in dust from the floor surface with a strong 
suction force that the dust suction portion 20 generates at a suction port (not shown) formed in 
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the robot cleaner body 10. The dust suction portion 20 includes a vacuum motor (not shown), 
and a dust collecting chamber (not shown) for collecting dust which is drawn in through the 
suction port by the driving of the vacuum motor. 

The suction opening 30 is formed in the lower surface of the robot cleaner body 10 in 
5 fluid communication with the suction port, and within the suction opening 30, there is a rotatable 
brush 3 1 for dusting off the floor surface to be cleaned. 

The sensor portion 40 is disposed along a side of the robot cleaner body 10 at 
predetermined intervals to externally transmit signals and receive the reflected signals. The 
sensor portion 40 includes an obstacle sensor (not shown) and a moving distance sensor (not 
10 shown). 

The control portion 50 processes the signals received at a transceiving portion thereof, 
and controls the respective components, respectively. More specifically, the control portion 40 
receives signals from an external control apparatus or from a remote controller, and accordingly 
drives the driving wheels 11,12 and the vacuum motor of the dust suction portion 20. Further, 
15 the control portion 50 controls the operation of the robot cleaner according to the signals 
received from the sensor portion 40. 

The robot cleaner as described above, can determine a distance to obstacles such as 
furniture, office machines, and walls through the sensor portion 40, and selectively drive the 
driving wheels 11, 12 of the robot cleaner body 10 according to that determination. When 
20 necessary, the robot cleaner can also change the direction of motion. 

However, the conventional robot cleaner as described above has a problem. That is, 
because the suction opening 30 is fixed to the robot cleaner body 10, the distance between the 
floor surface to be cleaned and the suction opening 30 is subject to change in accordance with 
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the characteristics of the floor surface to be cleaned. Accordingly, problems such as excessive 
contact of the suction opening 30 with the floor surface to be cleaned can occur. For example, if 
the robot cleaner works on a hairy area such as a carpet on the floor surface, excessive contact 
between the suction opening 30 with the floor surface to be cleaned may cause overload to the 
5 vacuum motor, and as a result, suction efficiency deteriorates and noise generates. Further, 
because the suction opening 30 is integrally formed with the robot cleaner body 10, the user of 
the cleaner experiences inconvenience in cleaning the suction opening 30 when contaminated. 

SUMMARY OF THE INVENTION 

10 The present invention overcomes the above-mentioned problems of the background art, 

and accordingly, in an effort to solve the problems as mentioned above, it is an aspect of the 
present invention to provide a robot cleaner of improved structure, which is capable of 
maintaining a predetermined constant distance between a brush thereof and a floor surface to be 
cleaned regardless of the characteristics of the floor surface, and also enables an easier 

1 5 maintenance of the brush. 

In an effort to accomplish the above aspect and/or other features of the present invention, 
there is provided a robot cleaner, which includes a robot cleaner body, a brush frame having a 
hinge protrusion pivotally connected to the hinge receiving portion, and a suction port sealingly 
connected with the dust suction portion of the robot cleaner body; and a rotatable brush rotatably 

20 disposed between the brush frame and the brush cover. The robot cleaner body has a controlling 
portion which is programmed to control the robot cleaner to automatically run and clean a floor 
surface to be cleaned in accordance with predetermined set values, a driving portion driven in 
accordance with a control signal from the controlling portion, a dust suction portion for capturing 
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and collecting dust by a suction motor, and a hinge receiving portion protruding to oppose the 
floor surface to be cleaned. The brush frame is ascended and descended in accordance with the 
condition of the floor surface to be cleaned. 

The hinge receiving portion is protruded from a brush frame seating portion which is 
5 provided to the robot cleaner body. 

The brush frame has a hinge receiving portion insertion hole corresponding in position to 
the hinge receiving portion to allow the hinge receiving portion to pass therethrough, and a hinge 
protrusion formed on an inner circumference of the hinge receiving portion insertion hole. 

The hinge protrusion includes a boss portion protruding from the inner circumference of the 
10 hinge receiving portion insertion hole substantially conforming to a shape of a cylindrical 

column, and a disc member for preventing the boss portion from separating in an axial direction. 

The brush frame is pivoted between a first position and a second position to prevent an 
excessive contact to the surface to be cleaned. The first position is for a hard floor surface such 
as a wooden floor and the second position is for a hairy floor surface such as a carpet having 
15 plural bristles embedded therein. The brush frame in the first position is pivoted about the hinge 
protrusion by its own weight to contact the floor surface to be cleaned, and the brush frame in the 
second position is pivoted about the hinge protrusion by the support of the upper portion of 
bristles of the floor surface to be cleaned. 

The brush frame has a rotatable brush seating groove in which the rotatable brush is 
20 rotatably seated, and a suction passage for fluidly communicating the rotatable brush seating 
groove with the suction port. 

The brush cover has a suction hole which is divided by a plurality of rib members. 
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The rotatable brush has at least one spiral blade formed on an outer circumference thereof. 
The spiral blade is cut in the locations corresponding to the plurality of rib members. 

Meanwhile, the brush cover locking means has at least one locking member rotatably 
provided to the brush cover through a locker mounting hole defined in the brush cover to rotate 
5 clockwise and counterclockwise directions. The locking member includes a locker which has a 
long axis and a short axis on one end, and a circular manipulation portion on the other end to 
rotatably move the locker between a locking position and a unlocking position. The brush cover 
locking means also has at least one locking hole corresponding in position with the locking 
member of the brush frame, and also corresponding in shape with the locker. 
10 A linear protrusion is formed across a center of the circular manipulation portion, and 

position marks are formed around a circumference of the locker mounting hole at an angle 
approximately 90° to indicate locking and unlocking positions of the locker. 



BRIEF DESCRIPTION OF THE DRAWINGS 
1 5 The above aspects and other features of the present invention will become more apparent 

by describing in detail a preferred embodiment thereof with reference to the attached drawings, 
in which: 

FIG. 1 is a perspective view of a conventional robot cleaner; 

FIG. 2 is a bottom view of FIG. 1; 
20 FIG. 3 is an exploded perspective view illustrating a robot cleaner according to the 

present invention from the bottom side; 

FIG. 4 is a plan view illustrating the bottom side of the robot cleaner according to the 
present invention; 
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FIG. 5 is a perspective view illustrating a robot cleaner body to which a brush frame, with 
a brush frame cover and a rotatable brush being removed therefrom, is attached; 

FIG. 6 is a side view showing the position of the brush frame in the case that the robot 
cleaner according to the present invention cleans a flat floor surface; and 
5 FIG. 7 is a side view illustrating the position of the brush frame in the case that the robot 

cleaner according to the present invention cleans a hairy floor surface such as a carpet. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the present invention will be described in detail with reference to the 

1 0 accompanying drawings. 

FIG. 3 is an exploded perspective view of a robot cleaner according to one preferred 
embodiment of the present invention. In FIG. 3, a reference numeral 110 denotes a robot cleaner 
body, 120 is a brush frame, 130 is a brush cover and 140 is a rotatable brush. 

The robot cleaner body 110 includes a plurality of driving wheels 111a and secondary 

15 wheels 1 1 lb for stopping and driving the robot cleaner 1 10 by a driving motor (not shown). 
There are a vacuum motor (not shown) and a dust collecting chamber (not shown) provided 
within the robot cleaner body 110. The dust collecting chamber is in fluid communication with a 
suction port 122 formed in the brush frame 120, to collect dust from the surface to be cleaned. In 
order for the brush frame 120 to be inserted into the robot cleaner body 1 10, a brush frame 

20 seating portion 1 12 is preferably provided. There are hinge protrusions 121 formed on the brush 
frame 120, and the brush frame seating portion 112 has a hinge receiving portion 1 13 formed in 
the location corresponding to the hinge protrusion 121 of the brush frame 120. The hinge 
receiving portion 1 13 is protruded from the bottom of the brush frame seating portion 1 12 to a 
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polygonal column, and preferably, has a hinge receiving groove 1 14 corresponding in shape with 
the hinge protrusion 121. The joining of the hinge protrusion 121 with the hinge receiving 
groove 114 will be described in greater detail below. 

The brush frame 120 includes the hinge protrusion 121 pi votally joined in the hinge 
5 receiving portion 1 13, the suction port 122 sealingly connected with a dust suction portion (not 
shown) provided to the robot cleaner body 10, a hinge receiving portion insertion hole 123 
formed in a location corresponding to the brush frame 120 so as to allow the hinge receiving 
portion 1 13 to pass therethrough, and a rotatable brush seating groove 124 in which the rotatable 
brush 140 is rotatably disposed. 

10 The hinge protrusion 121 includes a boss 121a sized to have a diameter corresponding to 

that of the hinge receiving groove 114, and a disc member 121b formed at an end of the boss 
121a to prevent separation of the hinge protrusion 121. The hinge protrusion 121 is protruded 
from an inner circumference of the hinge receiving portion insertion hole 123 which will be 
described below in greater detail. It is preferable that a pair of bosses 121a are formed on the 

15 inner circumference of the hinge receiving portion insertion hole 123 in parallel with the driving 
axes of the driving wheels 1 1 la of the robot cleaner body 110. 

Meanwhile, the hinge receiving portion insertion hole 123 is preferably formed in a shape 
corresponding to the hinge receiving portion 113, and according to the present embodiment, the 
hinge receiving portion insertion hole 123 is formed in a rectangular shape as the hinge receiving 

20 portion 113 (FIGs. 3 and 4). The hinge protrusion 121 is protruded from the inner circumference 
of the hinge receiving portion insertion hole 123. Meanwhile, as shown in FIG. 5, the hinge 
protrusion 121 seated in the hinge receiving groove 1 14 is prevented from separating due to the 
presence of a connecting member 125 which is secured by the screws (S). 
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The rotatable brush seating groove 124 is located where the rotatable brush 140 is 
rotatably disposed. As the rotatable brush 140 rotates, it strikes, thus 'dusts off the floor surface 
to be cleaned. In order to have efficient suctioning of the dust separated off from the floor 
surface, the rotatable brush seating groove 124 is fluidly communicated with the suction port 122 
5 through a suction passage 125. 

The brush frame 120 constructed as above moves from the first position for the cleaning 
of hard floor surface F such as a wooden floor as shown in FIG. 6 to the second position for the 
cleaning of hairy floor surface C such as a carpet as shown in FIG. 7. In the first position, the 
brush frame 120 is tightly contacted with the floor surface F to be cleaned by its own weight, 
10 while in the second position, the brush frame 120 is spaced apart from the floor surface C by 
being supported on the upper side of the hair of the floor surface C and thus prevented from the 
tight contact. 

The brush cover 130 is removably connected to the brush frame 120 by a brush cover 
locking means 200. The brush cover 130 includes a suction hole 132 which is divided by a 

1 5 plurality of ribs 131. 

The rotatable brush 140 includes at least one spiral blade 141 formed thereon, and the 
blade 141 is made of a rubber or any material similar in characteristic to stably strike the floor 
surface to be cleaned. As shown, the blade 141 is cut in the locations corresponding to the ribs 
131 to remove the dust or dirt piled on the ribs 131. 

20 The brush cover locking means 200 includes at least one locking member 210 and at least 

one locking hole 220. The locking member 210 is rotatably provided to the brush cover 130 
through a locker mounting hole 133 defined in the brush cover 130 to rotate clockwise and 
counterclockwise directions, and includes a locker 210a which has a long axis and a short axis at 
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one end, and a circular manipulation portion 210b at the other end to rotatably move the locker 
210a between a locking position and a unlocking position. The locking hole 220 corresponds in 
position with the locking member 210 of the brush frame 120, and also corresponds in shape 
with the locker 210a. 

5 As shown in FIG. 3, the circular manipulation portion 210b of the locking member 210 

has a linear protrusion 211 formed across the center, and the circular manipulation portion 210b 
may further include a position mark 134 formed at 90° to indicate the locking and unlocking 
positions, respectively. 

Hereinbelow, the operation of the robot cleaner will be described in greater detail with 
10 reference to the accompanying drawings. 

As the user starts driving the robot cleaner, the robot cleaner starts cleaning the given 
area while continuously determining its location through the signals obtained through the sensor 
portion. 

In normal operation as shown in FIG. 6, the robot cleaner cleans the hard floor surface F 
15 such as a wooden floor. In this case, the brush frame 1 10 of the robot cleaner is pivoted by its 
own weight around the hinge protrusion 121 to capture the dust and dirt from the floor surface F 
in the first position which contacts with the floor surface F. 

In the operation for the hairy floor surface C such as a carpet, as shown in FIG. 7, the 
brush frame 1 10 of the robot cleaner is pivoted upward on the hinge protrusion 121 by contact 
20 with the upper portion of the bristles of the carpet. Accordingly, the cleaning operation is 

performed with the brush frame 1 10 in the second position, i.e., being supported on the upper 
portion of the bristles of the carpet. 
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As described above, because the brush frame 120 is ascended and descended in 
accordance with the condition of the floor surface to be cleaned, excessively tight contact 
between the floor surface and the suction opening 131 is prevented, and therefore, there is no 
degradation of suction efficiency nor the noise during the cleaning operation. 
5 Meanwhile, dust may come in between the rotatable brush 140 and the rotatable brush 

seating groove 124 of the brush frame 120 as the robot cleaner is used for a long period of time. 
However, this problem can be avoided according to the present invention, by detaching the brush 
frame cover 130. That is, the brush frame cover 130 is easily detachable by the brush cover 
locking means 200 without requiring any opening tool. As described above, there exists the 
10 linear protrusion 211 which is formed across the center of the circular manipulation portion 210b 
of the locking member 210, and therefore, the user may simply grab the linear protrusion 211 
and rotate the locking member 210 clockwise and counterclockwise to locking and unlocking 
positions. 

With the robot cleaner constructed as above according to the present invention, the brush 
1 5 hinged to the robot cleaner body is pivoted upward and downward in accordance with the 
condition of the floor surface to be cleaned to thereby maintain a predetermined constant 
distance between the suction port and the floor surface to be cleaned. As a result, overload of the 
suction motor due to excessively tight contact between the suction port and the floor cleaning 
surface can be avoided, and noise from the motor can be prevented. 
20 Further, because the brush frame cover is detachable without requiring any tool, 

maintenance of the rotatable brush is convenient. 

Although the preferred embodiments are described above for purposes of illustration and 
description, the invention is not to be considered limited by the above description, but is to be 
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considered as including any modifications, changes and alterations and the invention is to be 
limited only by the following claims. 
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